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REVIEW OF INTERACTION MECHANISM BETWEEN SURROUNDING
ROCK AND SUPPORT AND ANALYSIS OF CONCEPTUAL MODEL OF
RHEOLOGICAL DEFORMATION MECHANISM
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(School of Mechanics and civil engineering, China University of Mining and Technology, Beijing 100083, China)

Abstract: The essence of underground rock engineering supporting theory is interaction mechanism between
surrounding rock and support. A detailed analysis of defects and errors in Kastner equation and current interaction
mechanism is given as follows: (1) mechanical treatment of support reaction in the Kastner model may be flawed
in its supporting time and loading path, which can not be used in engineering practice; (2) the ground characteristic
curve deduced from Kastner equation doesn't exist practically and can not intersect with support reaction line; and
(3) the equilibrium point solved by the intersection of ground reaction curve and supporting characteristic curve is
wrong conceptionally and logically. Then, the conceptual model of rheological deformation mechanism is
established. The calculations of project examples are offered, in which the course of the interaction between
surrounding rocks and support is derived. It is proven that the concrete structure can be applied to the supporting
structure of the tunnel in soft rock theoretically. The conceptional model of the rheological mechanism referred
gives the qualitative explanation for the interaction between surrounding rock and support, and can be applied to
the design and calculation in underground rock projects. The theoretical basis of the mechanism model is reliable,
and has a bright future in engineering practice.
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Fig.1 Curves of interactions mechanism between surrounding
rock and support
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Fig.4 Relation curve of displacement at boundary with time®®!
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Table 1 Design parameters of support

K, d/mm p; /MPa
plmax/MPa .
MPa/mm g B fL T2

0.2 123 130 0.48 0.42 0.63
0.3 182 200 0.71 0.63 0.95
0.5 297 300 1.13 1.05 1.58
0.7 407 450 1.53 1.47 2.21
0.9 513 550 1.89 1.89 2.84

SCP G RESR L B KBNS IR T Py N
Prmax = f (1_ a/ R(Jz)c/2 (13)
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